Conformational selectivity of HIV-1 protease cleavage of X-Pro peptide bonds and its implications.
Kinetic measurements on a fluorescent peptide analog of the p17/p24 cleavage site of the Gag polyprotein demonstrate the conformational selectivity of human immunodeficiency virus, type 1 protease for the trans conformation of the Tyr-Pro bond. A mean cis/trans ratio of 0. 3, and a cis --> trans isomerization rate constant of 0.022 s-1 are determined at T = 22 degrees C. This rate is in excellent agreement with that predicted by 19F NMR studies of structurally analogous peptides containing a fluorine/hydroxyl substitution on the tyrosyl residue. Addition of recombinant human cyclophilin resulted in a significant enhancement of this rate, and it is proposed that this enzyme, which has been shown to be associated with the Gag protein, functions as an auxiliary enzyme for the protease during cleavage in the virion.